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Figure 3. Shaded map showing altitude of the top of the
Galena-Platteville bedrock unit in the subcrop area of lllinois and Wisconsin.
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Figure 2. Altitude of the Galena-Platteville bedrock unit within the subcrop area of lllinois and Wisconsin.
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INTRODUCTION

The Galena-Platteville bedrock unit is a carbonate deposit of Ordovician age, composed of the Galena
and Platteville Groups in lllinois and the Sinnippee Group in Wisconsin. It is the uppermost bedrock unit
(subcrop) in most of northern lllinois and southern and eastern Wisconsin. The subcrop area is shaded in
figure 1 of sheet 1 (Batten and others, 1997). The unit is predominately dolomite, with limestone in some
areas, and has a weathered surface. Across the subcrop area, the hydrologic characteristics of the bedrock
unit vary substantially. The bedrock unit may be either a confining unit or an aquifer. In areas where the
Galena-Platteville bedrock unit is an aquifer, the unit is a dependable source of water for many private wells
and some municipal-water-supply systems. Ground water in the Galena-Platteville bedrock aquifer is
susceptible to contamination because the bedrock unit is near land surface in much of the study area, and the
fractures in the unit allow rapid movement of water providing limited capacity to attenuate contaminants. The
subcrop (study) area covers approximately 7,850 square miles in northern lllinois and Wisconsin. In the study
area, volatile organic compounds and other contaminants have been detected in the aquifer at various sites
(Mills, 1993; Kay and others, 1994). Many sources of contaminants, including landfills and industrial facilities,
are known or suspected. In order to determine the possible effects of contamination on the ground-water
supply, an understanding of the regional hydrogeologic framework of the Galena-Platteville bedrock unit is
needed.

Published and unpublished map and point data describing the geologic properties of the Galena-
Platteville bedrock unit are available from many sources. The U.S. Geological Survey (USGS), in cooperation
with the U.S. Environmental Protection Agency (USEPA), has selected and compiled a large portion of the
available data to create computer data bases and maps. The objective of this effort is to compile and publish
these data in a series of reports (U.S. Geological Survey Water-Resources Investigations Reports (WRIR) 97-
4054-A, WRIR 97-4054-B, WRIR 97-4054-C). This is the third in that series of reports. The report describes
the altitude, thickness, and depth from land surface of the subcrop area of the Galena-Platteville bedrock unit.
The report series will enable investigators involved in site-specific studies within the subcrop area to
understand the regional geologic framework of the unit and to find additional reference sources.

This report consists of four sheets that show the altitude (sheet 1), depth from land surface (sheet 2),
total thickness (sheet 3), and location of altitude data (sheet 4) of the lithologic units that constitute the Galena-
Platteville bedrock unit within the subcrop area. The sheets also show major known geologic features within
the Galena-Platteville study area in lllinois and Wisconsin. A geographic information system (GIS) was used to
generate data layers (coverages) from point data and from published and unpublished contour maps at various
scales and detail. Standard GIS procedures were used to change the coverages into the maps shown on the
sheets presented in this report. A list of references for the data used to prepare the maps is provided.

SHEET 1-ALTITUDE OF THE GALENA-PLATTEVILLE BEDROCK UNIT WITHIN THE SUBCROP AREA

The surface of the Galena-Platteville bedrock unit ranges in altitude from 600 feet in the eroded valley
areas to 1,200 feet in upland areas of Wisconsin. The contours shown in figure 2 of sheet 1 represent the
altitude of the top of the unit. The contours were drawn on the basis of available point and contour data. In
Wisconsin, where contour data were not available, point data were plotted and hand contoured. The resulting
maps were digitized into a GIS coverage. In lllinois, contour data are available for most of the study area
(sheet 4, table 1). Where contour data were not available (Jo Daviess County, lll.), point data were used to
create a triangulated irregular network (TIN). The TIN then was digitally contoured using GIS routines. The
coverages for each State were joined into a single GIS coverage for each data type (point or line). The joined
coverages were processed using an ARC/INFO module (TOPOGRID) to produce an interpolated, continuous
raster surface (grid). The grid, containing cells spaced at regular 90-meter intervals, was checked against a
land-surface grid and corrected where necessary. In areas where the bedrock-surface grid value exceeded
the values of the land-surface grid values, the bedrock-surface grid values were set to equal the land-surface
grid values. Because the land-surface grid has more detail than the bedrock-surface grid, this process
produced more detail than the original point data. This detail is most apparent for areas of the bedrock surface
in western lllinois and Wisconsin. The resulting grid was digitally contoured to produce a coverage of isolines
(lines of equal altitude). The contours were visually inspected and edited where necessary. The editing
consisted of smoothing contours or removing extraneous lines for the final maps.

The scales of the source data range from 1:62,500 to 1:500,000 and are mapped at a scale of
1:500,000. Therefore, the maps presented should be used at scales at or smaller than 1:500,000. Also,
because of the paucity of data outside the subcrop area, care should be taken when considering the digitally
created contours depicted near boundaries such as the bedrock valleys and fault zones.

In addition to the altitude contours, major structural features of the Galena-Platteville bedrock unit are
shown in figure 2 of sheet 1. These features include faults, arches, and bedrock valleys eroded by ancient
rivers. Some faults and eroded bedrock valleys are particularly important because they form boundaries of the
subcrop area.

The Sandwich Fault Zone is present in the southeastern part of the study area in lllinois. In southern
De Kalb County and western Kendall County, the Sandwich Fault Zone forms a boundary between the
Galena-Platteville bedrock unit and older units. The Plum River Fault Zone is present in the western part of
the study area in lllinois. The zone forms a boundary between the Galena Group and younger stratigraphic
units in Carroll and Ogle Counties. In the central part of the study area, part or all of the Galena-Platteville
bedrock unit was eroded during the late Paleozoic.

A shaded map of the top of the bedrock unit is shown in figure 3. This map is included as an aid in the
interpretation of the altitude contours.

SHEET 2-DEPTH FROM LAND SURFACE OF THE GALENA-PLATTEVILLE BEDROCK UNIT
WITHIN THE SUBCROP AREA

The lines shown in figure 1 of sheet 2 represent depth from the land surface to the top of the bedrock
unit. Digital Elevation Models (DEM's) of the land surface with a resolution of 3- by 3-arc-seconds were
obtained from the USGS, Earth Resources Observation Systems (EROS) Data Center in Sioux Falls, South
Dakota, and paneled together for the entire study area. Standard routines were used to fill "sinks"
(depressions or pits) and smooth the DEM. This filling and smoothing is common practice when using DEM's
because large, naturally occurring sinks are rare (Environmental Systems Research Institute, Inc., 1992).
Using standard GIS techniques, the bedrock-structure grid (the grid used to produce fig. 1 of sheet 1) was
subtracted from the land-surface DEM to produce a "depth" grid. The resulting grid was digitally contoured,
visually inspected, and edited where necessary.

The depth to the top of the bedrock unit ranges from more than 500 feet in the valley areas to 0 feet in
outcrop areas. Although the Galena-Platteville bedrock unit is known to crop out in areas within the study
area, the source data did not provide enough resolution to depict outcrops with certainty. The deepening
Galena-Platteville bedrock unit is overlain by shallower bedrock east and southwest of the subcrop boundary.
The Galena-Platteville bedrock unit also is overlain by shallower bedrock in areas north of the Plum River
Fault Zone. These areas lie outside the subcrop area and are not shaded in figure 1.

A shaded map of the depth from land surface of the bedrock unit is shown in figure 2. This map is
included as an aid in the interpretation of the depth contours.

SHEET 3-TOTAL THICKNESS OF THE GALENA-PLATTEVILLE BEDROCK UNIT
WITHIN THE SUBCROP AREA

The lines shown in figure 1 of sheet 3 represent the thickness of the Galena-Platteville bedrock unit.
Point and line data were compiled from available sources. Point data were hand contoured for areas within
Wisconsin. The resulting maps were digitized into a GIS coverage. In lllinois, point data were used to create a
TIN. The TIN then was digitally contoured using GIS routines. The coverages for each State were joined into
a single GIS coverage. The joined coverage was processed using TOPOGRID to produce an interpolated,
continuous bottom surface of the Galena-Platteville bedrock unit. Map algebra arithmetic operators were used
to subtract the grid that represents the bottom of the Galena-Platteville bedrock unit from the grid that
represents the top of the unit. The resulting grid was machine contoured, visually inspected, and edited where
necessary. The thickness ranges from O feet in areas where the Galena-Platteville has been completely
eroded away to more than 900 feet in the southern and eastern parts of the bedrock unit.

A shaded map of the thickness of the bedrock unit is shown in figure 2. This map is included as an aid
in the interpretation of the thickness lines.

SHEET 4-LOCATIONS OF ALTITUDE POINT DATA FOR THE GALENA-PLATTEVILLE BEDROCK UNIT
WITHIN THE SUBCROP AREA

Contour data obtained from published and unpublished reports were available for a large part of the
study area. The sources of contour data, by county, used in the study are shown in table 1 of sheet 4. In
addition to contour data, point data were used where available. The points shown in figure 1 of sheet 4 are
locations where altitude data are available for the top and/or bottom of the Galena-Platteville bedrock unit.
The data were obtained from the USGS Ground Water Site Inventory (GWSI) data bases for lllinois and
Wisconsin, the lllinois State Geological Survey well data base, and the Wisconsin Department of Natural
Resources Well and Test Results (WATR) data base.

Acknowledgment

The authors gratefully acknowledge Douglas Yeskis (U.S. Environmental Protection Agency, Region 5)
for his guidance and helpful advice during the course of this study.

REFERENCES

* Batten, W.G,, Brown, T.A., Mills, P.C., and Sabin, T.J., 1997, Rock-stratigraphic nomenclature, lithology, and
subcrop area of the Galena-Platteville bedrock unit in lllinois and Wisconsin: U.S. Geological Survey
Water-Resources Investigations Report 97-4054-B, 1 sheet.

Borman, R.G,, and Trotta, L.C., 1975, Ground-water resources and geology of Jefferson County, Wisconsin:
University of Wisconsin-Extension, Geological and Natural History Survey Information Circular Number
33, 31 p.

* Brown, T.A., Dunning, C.P., and Batten, W.G., 1997, Bibliography of selected references on the
hydrogeologic and chemical properties of the Galena-Platteville bedrock unit in lllinois and Wisconsin,
1877-1997: U.S. Geological Survey Water-Resources Investigations Report 97-4054-A, 44 p.

Berg, R.C., Kempton, J.P., and Stecyk, A.N., 1984, Geology for planning in Boone and Winnebago Counties:
lllinois State Geological Survey Circular 531, 69 p.

Environmental Systems Research Institute, Inc., 1992, Cell-based modeling with GRID 6.1.

Green, J.H., 1968, The Troy Valley of southeastern Wisconsin, in Geological Survey Research: U.S.
Geological Survey Professional Paper 600-C, p. C 135 - C 139.

Herzog, B.L., Stiff, B.J., Chenoweth, C.A., Warner, K.L., Sieverling, J.B., and Avery, C.F., 1994, Buried bedrock
surface of lllinois, Third edition: lllinois State Geological Survey lllinois Map 5, 1 sheet. Scale 1:500,000.

lllinois State Geological Survey, 1906—present, Well data base. (Computerized data base containing well
construction and subsurface information. Call (217) 244-2387 to obtain access.)

lllinois State Geological Survey, 1906—present, Well data base. (Paper copies of well-construction and
subsurface information. Call (217) 333-5109 for information.)

Kay, R.T., Olsen, D.N., and Ryan, B.J., 1989, Hydrogeology and results of aquifer tests in the vicinity of a
hazardous-waste disposal site near Byron, lllinois: U.S. Geological Survey Water-Resources
Investigations Report 89—4081, 56 p.

Kay, R.T., Prinos, S.T., and Paillet, F.L., 1994, Geohydrology and ground-water quality in the vicinity of a
ground-water contamination site in Rockford, lllinois: U.S. Geological Survey Water-Resources
Investigations Report 93-4187, 28 p.

Kay, R.T., Yeskis, D.J., Bolen, W.l., Rauman, J.R., and Prinos, S.T., 1997, Geology, hydrology, and ground-
water quality at the Byron Superfund site near Byron, lllinois: U.S. Geological Survey Water-Resources
Investigations Report 954240, 83 p.

Kolata, D.R., and Buschbach, T.C., 1976, Plum River Fault Zone of northwestern lllinois: lllinois State
Geological Survey Circular 491, 20 p.

Mills, P.C., 1993, Vertical distribution of hydraulic characteristics and water quality in three boreholes in the
Galena-Platteville aquifer at the Parson's Casket Hardware Superfund site, Belvidere, lllinois, 1990:
U.S. Geological Survey Open-File Report 93—-402, 36 p.

Suter, Max, Bergstrom, R.E., Smith, H.F., Emrich, G.H., Walton, W.C., and Larson, T.E., 1959, Summary:
Preliminary report on groundwater resources of the Chicago region, lllinois: lllinois State Geological
Survey Cooperative Groundwater Resources Report 1, 89 p.

Piskin, Kemal, and Bergstrom, R.E., 1975, Glacial Drift in lllinois: Thickness and character: Illinois State
Geological Survey Circular 490, 35 p., 2 pls.

Willman, H.B., and Kolata, D.R., 1978, The Platteville and Galena groups in northern lllinois: lllinois State
Geological Survey Circular 502, 75 p.

Wisconsin Department of Natural Resources, 1988—present, Well And Test Results (WATR) well construction
reports. (Computerized data base containing well-construction and subsurface information. Call (608)
266-0153 to obtain access.)

Wisconsin Geological and Natural History Survey, 1936—present, Well And Test Results (WATR) well
construction reports. (Paper and microfiche copies available.)

* Companion reports to this report.

WISCONSIN

Area shown in
figures 2 and 3

Figure 1. Subcrop (study) area of the Galena-Platteville bedrock unit in lllinois and Wisconsin.
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